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:This listing of claims will replace all prior versions, and listings, of claims in the application: 

i 

■Listing of Claims: 



i 

Claim 1 (Currently Amended): An apparatus for producing a mass storage backup, the 
apparatus comprising: J 

an input forreceiying mass storage write commands, said commands comprising data and a 
mass storage address at which the data is to be written; 

a source of time ihformati on ; 

a circuit for associating a mass storage write commands with the time information; thereby 
cr e hting to create a log entry; and 

a storage for accepting log entries from the circuit, wherein the circuit queues log entries and 
periodically sends one orimore of the queued log entries to the storage , 

I ! 

' i I 

Claim 2 (Canceled). 

Claim 3 (Currently Amended): An apparatus as in claim 1 wherein the storage for accepting 
the log entries further comprises: 

a network connection for accepting the log entries and for providing said log entries into a 
network; and j 

a server for accepting log entries from the network and for providing the log entries to a log 
file on a log file mass storage device. 

Claim 4 (Original^: An apparatus as in claim 1 wherein the network is the Internet. 

: i •: 

Claim 5 (Original)!: An apparatus as in claim 1 wherein the mass storage address at which 
i j 
the data is to be written comprises a sector address. 
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Claim 6 (Original): An apparatus as in claim 1 wherein the storage for accepting log entries 
is the mass storage. 



Claim 7 (Original): An apparatus as in claim 1 wherein the mass storage is a hard disk 



system. 



Claim 8 (Original): An apparatus as in claim 1 wherein the storage for accepting log entries 
is a RAM based virtual disk. 

i 

Claim 9 (Cun-entl^ Amended): A method for backing up a mass storage the method 

comprising: i 

i 

accepting mass stprage write commands for the mass storage to be backed up; 
appending a time jto each of said mass storage write commands to form a log entry; 
queuing log entries in a log queue: and 
s toring said log e ntry, in a log filo 

writing log entries from the log queue into a log file , 

i 

i 

Claim 10 (Original): A method as in claim 9 further comprising storing the log file in a non 
volatile storage. j 

Claim 11 (Currently Amended): A method as in claim f[9]) 10 wherein the storing the log 
file in a non volatile storage further comprises storing the log file in a local mass storage different 
from the mass storage to fee backed up. 

i 

! 

Claim 12 (Original): A method as in claim 1 1 wherein the mass storage is a hard disk. 

Claim 13 (Original): A method as in claim 10 wherein the storing the log file in a non 
volatile storage further comprises: 

providing the log file to a network interface; 

sf-1573980 



PAGE 9120 1 RCVD AT 312212004 10:46:17 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/1 * DNIS:8729306 • CSID:415 268 7522 1 DURATION (mm-ss):05-50 



MAR. 22. 2004 7:48PM MOFO FAX CTR X7522 , NO. 3296 P. 10/20 

i 

i 
i 

i 

Application No.: 09/588,(242 5 Docket No.: 249212024500 



i . using the network interface to couple the log file into a network; 

! f \ J \ accepting the log -file from the network; and 

! 
I 




I 



storing the log file oh a mass storage device, 

I 

Claim 14 (Original): A method as in 13 wherein using the network interface to couple the 
log file into a network fufther comprises: 
receiving a status from the network; 

testing the status to determine if the network traffic is low; and 
coupling the log file into the network dependant on the network traffic. 

Claim 15 (Original): A method as in claim 9 the method further comprising taking a 
snapshot of the mass storage to be backed up prior to accepting mass storage write commands for 
the mass storage to be backed up. 

I 

Claim 16 (Currently Amended); A method as in claim 9 wherein the step of storing said log 
ontry in a log filo writing log, entries from the log queue into a lo g file further comprises: 
determining the sector to be written to from the most recent log entry; 
searching for log entries having an earlier time stamp which writes to the same address; and 

deleting any log entries with an earlier time stamp which writes data to the same address as 
the most recent log entry. 

d 

J 

Claim 17 (Currently Amended): A method of recreating the state of a mass storage device at 
a given time the method comprising: 

accepting a snapshot of the state of a mass storage device taken at a point in time earlier than 
the given time : 

accepting log entries mm having timestamps later than the point in t ime of the snapshot; 
| , writing the snapshot to a storage device; 
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writing the log entrie s from th e timo of the snapsho t having times tamps later than the point 
j in time of the snapshot to the storage device; and 

terminating the writing of the log entries when the timestamp of the log entry is equal to the 
givien time. 

i : 
i 

i 

Claim 18 (Currently Amended): A method as in claim 17 wherein the accepting a snapshot 
| of the state of a mass storage device and accepting log entries from the time of the snapshot further 

comprises accepting a snapshot of the state of a mass storage device and accepting log entries from 
the point in time of the snapshot from a network connection. 

■ i : 
i i 

Claim 19 (Original): A method as in claim 18 where the network is the Internet. 

Claim 20 (Currently Amended): An article of manufacture comprising a computer readable 
media and computer code which causes a computer to: 

accept mass storage write commands for a mass storage to be backed up; 
i append a time to dach of said mass storage write commands to form a log entry; 
■ Queue log entries in a log oueue: and 
stor e said log entry in a log filo 
[ ' write log entries from the log queue into a log file . 

• i 

; Claim 21 (Currently Amended): A backup system for enabling continuous backup of 
computer data stored at a jcomputer to a mass storage system, said backup system comprising: 

a) an operating system for receiving write commands from an application installed on the 
computer and for converting each received write command into a sector write having a sector 
addiess and sector data: ' 

b) a source of time information; 

c) a log-assisted dijsk for processing sector writes sent to the log-assisted disk by the 
operating system, said processing including receiving the sector writes, accumulating the sector 
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writes, and associating each sector write with the time information , thereby oroating to create a log 
entr y, and queuing log entries in a log queue ; 

d) a storage for accepting log entries from the log queue : and 

e) means for communicating the log entry to the storage, wherein the operating system, the 
source of time information, the log-assisted disk, and the communicating means are in electrical 
communication with each other within a computer. 

Claim 22 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries is located within the computer. 

Claim 23 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries is irt network communication with the computer. 

Claim 24 (Previously Presented): The backup system of claim 23 wherein the 
communication means is ja network interface card. 

Claim 25 (Previously Presented); The backup system of claim 23 wherein the storage for 
accepting log entries receives log entries from multiple computers in a network. 

i 

Claim 26 (Previously Presented): The backup system of claim 23 wherein the network is the 
Internet 

Claim 27 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries further comprises: 

a) a network connection for accepting the log entries and for sending said log entries into 
network; and 

b) a server for accepting log entries from the network and for providing the log entries to a 
log hie on a log file mass storage device. 
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Claim 28 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries is a hard disk system. 

Claim 29 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries is a RAM-based virtual disk. 

Claim 30 (Previously Presented): The backup system of claim 21 wherein the storage for 
accepting log entries is a non-volatile storage. 

Claim 31 (Previously Presented): The backup system of claim 27 wherein the mass storage 
device is a hard disk system. 

Claim 32 (Previously Presented): The backup system of claim 27 wherein the mass storage 
device is a non-volatile storage. 

Claim 33 (Currently Amended): A method for continuously backing up computer data to a 
mais storage system, said method comprising: 

a) receiving write commands from an application running on a computer; 

b) converting each received write command to a sector write having a sector address and 
sector data; 

c) sending each sector write to a log-assisted disk; 

d) combining each sector write with a time stamp at the log-assisted disk, thereby forming to 
farm a log entry; 

e) queuing log entries at the log-assisted disk; 

f) communicating the log entries to a mass storage system; and 

g) storing the log entries in a log file at the mass storage system. 

Claim 34 (Previously Presented): The method of claim 33 further including taking a 
snapshot of the data stored on the computer prior to receiving write commands. 
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Claim 35 (Previously Presented): The method of claim 33 wherein the mass storage system 



Claim 36 (Previously Presented): The method of claim 33 wherein the mass storage system 
is located at the computer. 

Claim 37 (Previously Presented): The method of claim 35 wherein communicating the log 
entries to the mass storage system is further defined by: 

a) providing the log entries to a network interface at the computer; 
J b) using the network : interface to couple the log entries into a network; and 
c) accepting the log entries from the network at the mass storage system. 

Claim 38 (Previously Presented): The method of claim 33 wherein the step of storing the 
log entries in a log file is further defined by: 

a) determining a sector address to be written to from a received log entry; 

b) searching for log entries having an earlier time stamp which were written to the same 
sector address; and 

c) deleting any log entries with an earlier time stamp which were written to the same sector 




address as the received log entry. 
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